Covariant Density Functional theory (CDFT) is used to investigate superdeformation in Pb isotopes on the neutron rich side of the periodic table. Energy surfaces and deformation parameters in this region are calculated by solving the constrained Relativistic Hartree Bogoliubov (RHB) equations.
Density functional theory is applied with great success in many areas of physics. In nuclear physics relativistic density functionals have gained much interest in recent years as for instance relativistic mean field (RMF) theory [1] or relativistic Hartree Bogoliubov (RHB) theory [2] . Lorentz invariance provides many features, which can be described in non-relativistic functionals only at the cost of additional parameters. In particular one hopes that relativistic functionals provide a more reliable description of the spin-orbit splitting far from stability.
Application to superdeformed Pb-isotopes
Shape coexistence in Pb isotopes on the proton rich side has been observed experimentally, as for instance in Ref. [3] . It also has been studied theoretically within the relativistic mean field model [4] .
There are only few investigations of heavy nuclei on the neutron rich side of the valley of stability, mostly restricted to the area of fission products. So far it is experimentally very difficult to produce and to investigate very heavy nuclei on the neutron rich side. On the other hand, these nuclei are extremely important for our understanding of the nuclear synthesis of heavy elements above the Pb region. Nuclei with very large neutron excess play a dominant role on the r-process path. Therefore for the moment one has to rely on theoretical predictions
We have performed constrained RHB calculation in the isotopic chain of Pb nuclei [5] . Starting from the doubly magic 208 Pb up to very exotic isotopes with extremely large neutron excess. We use the Lagrangian parametrization DD-ME2, which has an explicit density dependence in both isoscalar and isovector channels, and the pairing force D1S of Gogny in the pairing channel. This study showed the existence of superdeformed minima in most of Pb nuclei at excitation energies which vary from a few MeV to large values. The heights of the barrier at superdeformation are larger for those Pb isotopes which favor spherical shape. The study also showed that the results are independent of the variation of the RHB model used in the analysis. * ring@ph.tum.de Figure 1 . It is seen that in going from 208 Pb to heavier isotopes the g.s minimum at the beginning corresponds to the spherical shape. However, this behavior is changing rapidly at about A=226, where the Pb nuclei seem to favor a deformed shape. The deformation parameter β 2 reaches its maximum about 238 Pb and then starts gradually decreasing. Finally sphericity is restored again after 250 Pb. We find that nuclei betwee 238 Pb and 244 Pb practically do not show any superdeformed minimum.
A quantitative analysis of shape coexistence phenomena certainly goes beyond mean field theory. This has been shown recently on the proton rich side by investigations using of the Generator Coordinate Method (GCM) connected with angular momentum projection. Work in this direction on the neutron rich side is in progress.
